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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a technique for removing catalytic 
elements from a semiconductor film containing silicon, while leaving the 
characteristic features of low-temperature process. 



SOLUTION: An amorphous film 203 containing silicon is formed on a glass 
substrate 201 and crystallized by use of catalytic elements. Subsequently, 
an impurity element which belongs to the group 15 is selectively introduced 
into the thus obtained crystalline silicon film to form gettering regions 
208 and 209 and a non-get ter i ng region 210. Further, the catalytic elements 
in the silicon film are transferred to the gettering regions 208 and 209 by 
heat treatment. Through these gettering steps, there can be obtained a 
crystalline silicon film 211 with the catalytic elements being reduced in 
amount to a satisfactory extent. 
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Abstract (Basic) : JP 10270363 A 

The method involves forming non-crystal semiconductor film (203) 
containing silicon on insulated surface of a glass substrate (201). The 
non-crystal semiconductor film is crystallised by heating process. The 
crystallisation of the non- crystal semiconductor film is enhanced by 
using catalyst element. 

A gettering area (208,209) is formed adding impurity element 
belonging to group XV. The catalyst element in the silicon film is 
moved to the gettering area by heat processing at a specific 
temperature range. 

ADVANTAGE - Reduces catalyst element even at sufficient low 
concentration by gettering process. Provides semiconductor device with 
superior electrical property and high reliability. Offers easy removal 
of catalyst element by low temperature process. 
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[0 0 8 4] ^-CttlOkeV (Z)S^(CttP5c*0 

K-Xf^>^< £fc 5Xl0l 4 ions/cm 2 £1-tUlS IM 

[0 0 8 5] wCDtHtClOkwV i30keV <h^b^t@it 
fltS8StL"Ct^5o EP^, lOkeV cDiP^flKi? K— 1°>-^ 

[0 0 8 6] K±(D«ft»*7&>k, 

o*p^a^6oo <c s^FPfl-efi 1 ^ i^5*fWti^ 

ft^ttfcLT, JPififfl:ffi30keV t K-XIS: 2X1015 
ions/cra 2 iW±i:-r^, M±JPiS«J±10keV T K-Xl 
5r 5X10l 4 ions/cm 2 ^±^f-5^^^»^ H/^t^flj 

[0 0 8 7] U^L-^^f,, HRPnWi: UTSniSWI^ 
iKftSt K-tr°v^E^^*ffi^iiiPU, K-X* 

£o Sfot, ^"ettJOitH/ElOkeV fK-XM 5X 
10 14 ions/cra 2 J^i:irt"§- H/^«=T**>5 

[0 0 8 8] &&mn£<7)1tf-> iPitSJE^iOkeV co^ 

K-Xf^ 5X10 14 ions/cra 2 ^±-Cfetl(^^^^ 

[0 0 8 9] *fc, *«M#5>^, TFT«H4IC««* 

4x.7i^L/^;ui:#itl^-^^/^S ( lXlOlSat 
oras/cra 3 HT) tC*"C(S«*^5fc*^tt, $?>iC{Jg:^ 

[0 0 9 0] <b^5T% **M#bttitttl«fci: LTy 
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9 (a) teVypv^ym^yotLxv^zmis^tzm 

^ @9 (B) tttf n V£j3^7t^^¥ltT*fc5 0 
[0 0 9 1 ] *ib\ K-f^^{*tt*Pit«E30keV , 
K-Xf 5X10 14 ions/cra 2 i; L,„ # y$ V >?<Dlt#><D 

[0 0 9 2] y K— f^^Lfcia9 (A) lC^f£ 

y >^$ttT 160X200 m 

t\ zSnyt K— f^^UfcEl9 (B) (C^tMt* 

[0 0 9 3] JW±co«t-, *«Mds*-t-y^^ y >^3b 
[0 0 9 4] K±tC*Lfc*«^#bfc«t5* 

asttoSH^ra^iio^^^^— ^* 5 »i?-efe9, ptu 

[0 0 9 5] **M#b^ll»"t?tt?a*ttiij0^5iffit^ 

T±ffi?a«tt700 t: (£?£ L< (4550 -650 ft*W 
^(4600 <€) ^ni^^L^o 
[0 0 9 6] ifc, fflfSIB#rattSlMS^S^i:^5»* 

[0 0 9 7] Sfc, 600 r 80^^O^S5rMJii L 
SflESrlOkeV ir U K— Xi^ 5 X 10l 4 atoras/cn) 3 £*_b 

[0 0 9 8 ] — i/^r/l'i&KS: lX10 18 atoras/cm 3 

«T(C-f5(0-C-h^-Cfe*ttf, K-X*(4 lX10 13 ions 
/cra 2 W± (£?£L<{4 5 X 10 13 atoras/cra 3 — 5X10 14 at 
oras/cra 3 ) -C+^ifS5h5, 

[0 0 9 9] CHJfcfcl 2 ] *Htt«-Cf4!H6ffll 1 t 

B¥7-130652#^*8a«OHli6fi»J 2 5 t A 

[0100] * -f , 121 1 0 (A) (C*3^T, 3 0 1 I4# 
9 9. %<D±l£T&m3 0 2, JKff50nn<£># 

ili*»3 0 3 £7fM^6 0 *<0±lcBMB£» 



353 0 5SrKtt5 0 

[0 10 1] rco^ffi-e^#H^4J(c^^TUV^;S: 
Sltl, #fijfl£*«3 0 3^^ffl^E(Cjltltt«C»C0 

co^Sld^^^^^/u^^fg 3 0 6 SrJK/S-t-So (EI 
10 (A) ) 

[0 10 2] (U 10 (A) ^*i"*ffiS:#fce>, 

3 0 3 SrlfeBrffcrSo #SiW£*B!3 0 3 OfeSffctt:, 

ft) (CittT^^o (01 0 (B) ) 
[0 10 3] fc:fe\ ^(D^&ikJimcm^tf&fttifzte 

a^^^M^^^vy nyg wy^y 

[0 10 4] wCDB# N ^^M£C0j]fif4, 

/KOSap««3 0 7 (&&t£&3i/e) , ®«j*fi««3 
0 8 (ftA&^XlBt) > ®«tfi8fi^Stf*^ofc««3 
0 9 (^£R3XIH) coHo<^ffl«jc5Hi$tu5o 
fc\ *»W*CiJJBi:-t-5©J4«fife*«*3 0 8«)*-C& 

[0105] fttc, #feftfc«S{t:a^3S*iffitatur 

l4^it>M^g B B B tt^ec»$iX7t^ H H 0-t4^^3 lOti 
(fUl 0 (C) ) 

[0 10 6] U~^~ft<DWMfr^TLfzb, l/^h 
^^311 &M$LLsX^ P (y » 7tm<D K-t°>-^ 

(El 10 (D) ) 
[0 10 7] *HJ6^JT*f4r(Z) K-tV^Ig&RFl 
^J20W , APiS^JElOkeV , K— XfiSX 10 14 ions/cra 3 "C 

S«3 12, 3 13*5it)f*yy?y^««3 14iS 

[0 10 8] P^cI<7)K-l:V^Ig»TL/t?), U 

^ y >^««3 i 4ort»«ca#-r5-^^sr, 

^y^S«3 12, 3 1 3<^**C » 

y >^ffii^3 1 eimhtizr <mi o (e) ) 
[0109] r. (Dm, mmMmnmt&m 1 ^^xmm 
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[0110] tit, X^-^V^JcJioTy y$ V v 
ir««3 12, 3 13S:»4t5rfe+^y^ 

y^^yy^3i2, 3 1 3 tm&irzmm&h- 

ffi£&4s-t-Z>Zk&&±^\ (010 (F) ) 

[oiiii ^msim^m&^^m^it^. mi 

0 (b) \cf^^^tT.mcom^nhti^^mm3 

9, L#9-f6&£\ ^nir^ftfc^- 

[0 113] CHJSW3] *^iS^J-e^N^^^^®T 

F T t Pft^/^ST FTi ^ffi«W«I^^fcC 
MOSIiIKSrf^»-^5xaWteo^-CRM"r5o 

[0114] iii (a) Kti^-c, i intfv^m 

12ttT»HI, 13liNft*/HTFT(Offitt 
13, 14tt^Jx.tfH2 (F) ©1^-^2121? 
[0 115] T'yXvCVDfSSMSracV 

Ml 5S:?KflE"t-5o (01 1 (A) ) 
[0 116] T/uS-***£/S#£-t-5&*Bt 

HJ3F7-135318#^«1B««OSWS:*iJffl"*-5o H^«E*fc 
<75ftW«:*Jffli"5 - £ -C#7LW«^l»ffiKft)» 16,1 
7, #*fc»«BWUB!l 8, 19, W h«2 0, 2 

1 j&STK/SStuSo 

[0117] *tc, ^ hSffi 20, 21, #?LK#W 
WftI16, 1 7Z-?X? t LTW h«6»B(l 5 
£^:y^:/^U y^hffi#fl!2 2, 2 3Sr^-f5o 
tLttoft, #?LR*t^«ffi»^klRl 6, 17«* 
-Tic ^Ht^bM2 2, 2 3<0*8W s «UiL 
IttfMbte&o (mil (B) ) 

[0 118] NSSrf+^i"*^*^^"^*^^ 

i^-c2iHitc^j-casjp"r5o *HJfifl»Jx*tt, *-f iiaa 

[0 119] ~(nm, JPaSWE^Sit^-C5p*fi*>f d"^ 

ffliS (^SM6»l£tt: 1X1018— lX10l9atonis/cm 3 S 
[0 12 0] 2lsia05p*E«ljS»PS:i£*Pifi«E 



ffiSM* 500 QWT (#*L<(3: 300 QWT) 

[0121] J£Jl_h<OX8£ST, N^^/L-S/T F T CO 
y — *SS#c2 4, K W VffllS 2 5 , {£«*?F*M&«*S 
2 6, ^**/WK/£;«JS2 7;&sjg/££jh,5o **5, r<7) 

FT(Offii4«i:13i:*ttBi:*o"C^So (Hi 1 

(C) ) 

[0 12 2] #CtCl N Nf t^STFT^foTI/^ 

8 J: 9 t 2 - 3 t y ?rtt < t (i 

[0 12 3] r^tCL-C, Pft^STFTtoy- 
*1WjE 2 9, ^ffliSc 3 0 , {&«K^*M»fg*K 3 

1, ft^MW3 2«^^§o (0 1 1 

(D) ) 

[0 1 2 4] »±(0«^L-Cffii4IB^^J«Ufce>, 

[0 12 5] &f£, JHnil6lftiR3 3£ 500nroCOjfE£S£^ 
J*1-£o IF«l3 3^LtfmStI, 

[0 12 6] tLT, = >^^ h^-A^MUTy- 
^SB/^3 4, 3 5, K W >E*6 3 6 5:MLtgll 1 

(E) tc^-rtt«RSr#5o 7K*#ffl«*-e3M0! 

[0 12 7] tlffi^J^tCMO S 
-CNANDIHK, NOR|HlK<Dei/«cS*lnaiHlKS:»* 

[0 12 8] W±^#{CLTJFMLfcTFTl4^ 
J r*/i'Mj&fc&2 7, 3 2-^-tcoMia^ffi^atC^s/^r 

ds«^14tcSjK»*^x.2»r:i:^/<e^o S£oT, if* 
ftOffi^TFT, CMOS(ElK v $ibJC(42N|[flcia!8«: 

[0 12 9] **WSr*iIfflLfcTFT(0«*4«t 
(TFT«HtttPftfft5) i*«WS:fi]fflU*^TF 

t hn i n.¥f J &zvt%ti'-cmw-tz> Q ::-c*tTFT# 




(Id) ^*f»S:tot/nyhUfc/77t?fc5, Id-V 
g «44 (Id-Vg thm) HMlx5o 

[0130] 112 (A) , (B) ttif*,e>tN^Y^ 
/USTFT<DTFT^14t£>9 , 12 1 2 (A) \£¥ y $ 
U>^iS:»LfeTFT, 13 12 (B) (2^;y^yv 
^*aaS:l(SS*^TFTO«aWtt-C*>5o **5, mi 
2 (A) , (B) flir^bt>ffiS<£>3 0fl§c0TFTt£o 
^tfflO^L t^*£*&a;fe*£k:«kot— o<7)^5:7 
t£*lt^5« 

[0131] *fc, 0 1 2 (A) , (B) tttftfft— 
oOft&as^Stit^Sj&s, £{fcft«c;SlMi£**lt^ 
S^d* Ki^-Y^SE (Vd) S:l4ViLt^r-^ 
tfo<5 0 Sfc, I*#KWv«E*lVi:Lfc!l^(0 
x-^-C*>5e ^ bS±te-20V-20V COffifflt 

[0 13 2] £i\ 012 (A) ^o^TfftM-rSc 0 
12 (A) iC/TtttilNf t^ST F TO»^, *5-2 

BS<fc8 1 (Vd = 14V CO^) , 8 2 (Vd = lV<E>4&£0 ^ 

[0 13 3] y>r b»E*s«J0 V{c$ 

[0134] tit, y>f h«E*S0V— 20V (^teffl-Ctt 
TFTtft^ffitfcifefts tyll8 3 (Vd = 14V 
00^) , 8 4 (Vd = lV(D^) tfffitl&o ZCO^t^M 
«8 3, 8 4 teftSHdfi&ft lt%if— 

[0 13 5] 012 (B) \Zio\,^Xt>WIW£*7 

1S8 5 (Vd = 14V <£>«^) , 8 6 (Vd=lVGD*§-gO *5 
«t WySJIt8 7 (Vd = 14V G04§h&) , 8 8 (Vd = lVC0 

^Kj^KbdMcEl l 2 (A) (Ot7lIiS?i5^$? 

[0 13 6] fi|]*> % 012 (A) X\ttyWS&S 1, 8 
2 £ fc(CJtRW«uofc«FttS:*L-C^5— 012 
(B) t(^Ct7ii8 5^7^+^ftl^t^i: 

[0 13 7] ^W%b<D%}&\C£htf, TFT^ffitt 

^y-^^^Sr^-TSo tit, tft&^ifffittJit 

^«^-T5i:#it^5o 
[0 13 8] 012 (B) tC^TFT<DS^tt(14 
$tctWtt»S:*lt*5 9, «teJi*<B««5E*U:j; 9 

fb, **W**lfflltffif^^(Ott«iE5c*S:^y#y> 

^ifc4§-g\ 012 (a) \CTjki~mc*y'mm<7)&h*o 
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# 2*9! frtcp5± £ n t ^ 5 r £ 5 0 
[0139] &:fe\ 012 tflN^-^^yuMT F TtCo 

*^)e*^#e>tut^So 

[0 1 4 0] t^t\ 0 1 2 (A) tScfcVia i 2 (B) 
l t««»ttS:ftf ft lfc^7 7 SrH 1 3 (A) , 
(B) fc^-fo 013 (A) \c^-f¥yy\tty 
«ifcfM>, 013 (B) tz.fjk-ryyyte* try TVftt 

WiEatt*»*fc«lt*3 9, 5 4 
0«<7)TFT(Co^-C^f-^S:litH-Cfc5o 
[0 14 1] r^«?tC^7 7ttTFT«Ftt^^7^^S: 
f¥ffii~^±t^tfo^ 0 013 (A) 5r^5 

^*+pASS^7^*rt(ciR* 5<o(c*fi, y^y 

V^l*Oi^f±»pA^anA^7^**««Six5o 

[0 14 2]IP*>, x-^SSriSira^i-i:, t<a*|as 
Srot^5(5^7y^^/h$< ^ jEffi^* Wti/T 

ir^5iy*^t<, iEa^**^tti*nt^5i:a* 

[0 1 4 3 ] S£ot, 0 1 3 (A) X\£*fy9 V >^fe 

>^<£ia>4§£\ 5 4 0iC0TFTW9^, ^80% (4 
3 01HSS) ttlOpASS^ffi^iRSS^s, Slflco^U 1 
Oi^TFTIl 1-2 Kft^it(Ot4otli5: 
iSr^lti^So 

[0144] ±iE<o«*aaicj:9ife 

y ^^»atc:J:ot3fc#Sixfcr: 
[0145] 013 (B) tc^-r^-try T^ffita 
^7^*^/h$^wt^J5o y v^<o*r 

y y/ii^ ffiagte^ee'y -r dt^J^^TFT 

[0 14 6] rcO*fi, yy^ymi^, TF 

«lt^5t>ot«iay*tt5o 
[0 14 7] :w*l!i:o^t, ^W#fc(4&(0«Hc 

%itP5 0 a*. #y v-y ^^mm^iktiz&gkm. 
-»l^Mit(/^o rn^TFTttjftf^^ y r 

^WiSr^Jf, ^etf y x^fit^ffiT^SWrlt^^So 
[0148] 1 tC* l^ZlSOti^, E0WiC^ 

y^ryuo5*«f^fflS:*Jfflltir>5it*, ilSAi£3£9RffiO 

it, t : m y n y <t)^m^^ t ^ ^ 




[0 14 9] *;i-C*$B03#ibtiU Pffl** 

x."C^5o Wx.tf, ±3£<a«H£v'yiM' KftUfctt«B-e 
y y$ y ^j&SSrfr? -vir/i'ki'}) *^k<Dfe 

[0 1 5 0] &o-C, El 1 3 (B) ^"t-*S****-f" 

<5o 

[01511 tt, *5sw#bttiaii (e) i-^-rc 

MOS0IK Of EK) &**SS^Jfc:88KU 

SMttEO-l 6V^MItU lOONHziS^ttfflgft 

[0 15 2] EJLL0>*S*a^ *^0J^TFT#tt^* 

[0153] C3lJ£#'J 4 ] *IHfc«iI-t*ttll»W 3 £ tt» 

Sig;**;tf^TFT£{t8W"5W£^o 
[0 1 5 4] Ell 5 (A) {C*S^"C\ 4 Ifctfy^M 
ffi, 4 2BT»I, 4 3li|«tt«-»-C45^ hS 

So (0 15 (A) ) 

[0 15 5] &*S, gC7r-*^7^/KaoT 5 

00-700 rcotu^-ey^ y v^isa^frtts^-c, 

[0 15 6] JkiC, ^ft^fcft^PaftteaSrfi 1 ^, ^ 

(cse^a^^o cm is (b) ) 

[0 15 7] W:, l/^b^^^4 8 5:lttt^^^ 

{ztz>) srsstra-rso ^^xa«t9y^^y^^««4 
(mi s (o ) 

[0 1 5 8] y >-y<Dtcft<D)]mMl&*ft 

v\ fty y ^^««5 l^^y^y^^ y > 

^g«4 9, 5 0(C^RlcD^fp]tCfp]^oT^i!)$it5o 
- 5 LT^y^»«^fi«*ttfcttfift^*B! (*y 
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:y*y i^iglSc) 52^#<btl£o (0 15 (D) ) 
[0 15 9] mc, >^X«iC«fcoT#?3*lfc 

y v^ffl«5 2^--y^utiSiti5 3 

^fy^F^/^-^Wn^) 5 4£l£t:j-£ 0 (0 15 
(E) ) 

[0 1 6 0] Ell 5 (E) O&mtmhtlfcb, N§!£: 
-^^5 5*5j:tf KK V'lWSS 6 k&Mffc-tZo £ 

it, mm^it^mit^n^xmi 5 (f) ic^ 
[0161] 5 ] mmm 3 ufc«fc, * 

[01 6 2]^*, ^-ymM^^yy^MmtLX^^ 

SftWK®»Lfc*»oy>f h«SS:lo^fttti±i: 

3gr<7)r. i: "trfcSo 
[ 0 1 6 3 ] ^CDfc£>, WlO(DTFTtt7lSI 

fi-t<a#$*teB5* 5 T F T^^S^i"S i:^3f 
y y ^/ b^&So 

[0164] i:?»-e, iSi^il^Mi^a*^ 
/^sinisr^ b y ^^iiiK"ett'e#5is | 9^7SJs(E^^7 

^ge^mst-^ b y ^ ^m^x^M^^MQ^m^ti 

<5o 

[0165] isot, ee^to-^/uf-^v b«3reteHBn 

[0 16 6] LfrLte&h, *5SPJ^TFTtt^ffl-(C^" 
TFT"et+5)i^ffl«:im5 0 "^z^ 

[0 16 7] t£oX\ *«MS:f«Jfflr5wi:-eTFT* 

[0168] [^ffi^j 6 ] ^mifemxte^w^Mft b 

fcTFT*fflv^T«SS3tt*ie«S:«fiK-r5»&^JS:* 
-To *»-C^7^f^^ b y ^^SJKftS 




[oi69] , m i 6 {cfjk-fconT ? j y-^ h y ^ 
-[niss^n ^mzmfti-tzmma* c mo s mss 

£^ m^-v h y ^^0BS:fl|j«-r5W«tctt|ii*TFT 
[0 17 0] *ib\ 3?Jfifl»j3-CCMOSlElK^fll3g (T 

[0171] 4-f , ^fiW 3 1£tf L/cCMO SlnlKcof^ 
®I*£tcS£oT, 0 1 6fiO&ffliJ<7)CMOSlH!KS:^-r 
So r<£>H#, HSITFTc75lllitttCMOSlElKSr«fig-r 
5TFTiS*WiCf±P!l— »®-t?fc5 0 Mlu liTF 
TO^-v/Uf^ h«3g(cUfc9, LDDffl«OlSS: 

[0 17 2] CMOSIU»o±frtt^aH4#BiK-c*5 

«ra»*«i6 l^R^&n, ^^±(cfi^y 

6 2£iBfSi^ h y ^S^i^^i^TV^^, 
CMOSEB5^±*fc|a:*t5«fiEi: LTfcfil\ 

[0173] ^77^^^^6 2 ±i i a^nx^mmmum 

s-g^tei To^io#spjiiii^t^t\ 
x, m±m\zmfam6 5*mtfxr?T-'{-7^hy 
mm*mj&-t%o r^r^-f^ y y ? *mmt &t¥t 

[0174]ifc, 6 6 ftxtftSS, 6 7f4aW»«« 
T*&52tftSffi, 6 8tt*f[S]fiiJ^>BS^llieT*feSo 

cowt-^e6 9 sr^uria 1 6 {z^-rr^T^y^ 

[0 17 5] r^r^-f^ b y * *3!ifcS3i*SS 

I^I^il7(CSfftlt^to 017{£:io^T, 

7 1li#7^1S, 7 2 ttTiffilR, 7 3l4I*vby^ 

[0 17 6] cr^^^|HliS7 6ttJES6W{c:ttTFT-C» 
[0 17 7] [H*«7] *3Hft«-CJ4, *«W«:aWl 

l 9 s ^a»*3S«ro— w Lxmmm 6 -e* ufc«fc« 
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[01781018 (A) (K^/^yt°a-^tfo 
9 , **2 0 0 1, 5135-2 0 0 2, 2 0 0 

3, »^>fyf2 0 0 4, **SB2O0 5t?»rtS 

ix5o **Ktta^3£B2 0 0 5^mfBi-Z>ZbfrX£ 
"bo 

[0179] 118 (B) li^y K^^V hf>f^y^ 
4 Xh 9 , *{$ 2 10 1, 3E*3£g 2 10 2, v<V KSB 
2 10 3t*^W 0 #IBi5ifi3cjN£fi2 1 0 2tCjg 

[0 1 8 0] (Hi 8 (C) — ^fc^—v'a 
At?fc9, *f*2 2 0 1, I^gl2 2 0 2, Mft*^ 
7f2 2 0 3, 7yft2 2 0 4tfM$tl^ #«SH 
(i^^S2 2 0 2tCiiffl"T5r i:^-c#s o 

[01811018 (D) teS$««fg-C$> 19 , 2 3 
0 1 , =gpmJ3& 2 3 0 2, #^A^£& 2 3 0 3, ^ 
KS2 3 0 4, il^^f^f 2 3 0 5, 7yrt2 3 0 
6 "Cfll^^tlSo fcmWte^mW: 2 3 0 4 (Cigffl-f £ 

[01821018 (E) ttl^ft*^ 7tfc^ 
2 4 0 1, 3^gfi 2 4 0 2, ^A^SS 2 4 0 3, % 
(^^^f 2 4 0 4, ^yf!)-2 4 0 5 H 2 4 

0 6 ix*o 2402 {cmm^t 

[0 18 3] »±o«t^, *«W<0Jfcfflttffltt«»TJK 
[0 18 4] 

[0 18 5] ifc, **W«:ffi^-C#<bixfc»fttt** 
«fc*^{6*£jh/0^o -tot*, ¥»tt£«<&i£te 

nas^«^*iJiwi 

[0 1 ] Ptu^^ K— X*t^3/^r/uSffi^Ba^Sr 
[02] >fy$ y y/MfilSS:Kflt5t»© 

0o 

[0 3] ^:y^ y ^^fflaco^BBfiStflFtt**-!-^ 
[04] 160X200 »m<Ds<# — l/%fjki-'^M<F)m 
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stm. 




[Hi 7] 7* 9 4 ~f~? h y ^*ais^«/££^-r 


[12 5] 




f^TT 








lu<J 1 o J 




[126] 


f o i, ,1 . »j> f n Tin m -CI nS- / 1 ■ / » jjl .J- — _1 rj-r 


Bio 












[07] 


y ^^Stft^irlBW^^^BBffiS: 


2 0 1 


-H" — — r "M" 4-tr 






2 0 2 




[i8] 




2 0 3 








2 0 4 




[i9] 




2 0 5 








2 0 6 




[010] 


y y ^^axssrKK-rafcft^ 


2 0 7 




Elo 




2 0 8, 2 0 9 




imiii 


T F T<£>f£KXM?r*"f~EIo 






[EI 1 2] • 


T F T^*»«Pi*4:RW-r5fc»^iao 


2 1 0 




[mi 3i 


T F T<oa«4*tt«:KW-f-5/ti»^Ho 


y ^?mm 




[mi 4i 




2 1 1 


yv^Dy ifum^m Ltzm&&m 


[mi si 


T F T<0fls»XS«:*i-|8 o 






imi 6i 




2 12 





[mil 
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